Abstract
high breakdown rate (Tillman et al., 2003) . In order to have enough remaining material for 1 analyses, six bags were removed every two weeks (same dates as the fine mesh benthic bags). 2
Upon retrieval, the leaves of each type of bags were washed individually to remove 3 sand, exogenous organic matter and invertebrates. The remaining leaf material was dried at 4 105°C for 24 h and weighed to the nearest mg. For each type of bag, three control litter bags 5 were used to estimate the initial dry mass of leaf litter after a short immersion time (leaching) 6 and drying at 105°C for 24 h. 7
Exponential litter breakdown rate (k) was calculated using the relationship, 8 W t = W i * e -k*t 9 where W t is the leaf dry mass remaining at the time t and W i the leaf dry mass at the initial 10 time (Petersen and Cummins, 1974). Because of the temperature changes between sites, we 11 used the coefficients based on thermal sums (k degree day ) (Cummins et al, 1989) . For degree day 12 calculations, we substituted for time (t) the thermal sum in degree days above 0°C on the 13 collection day (i.e. the sum of each daily mean water temperature over the period that the bags 14 spent in the water). Calculations were performed separately for interstitial (k i ), fine (k f ), and 15 coarse mesh (k c ) bags. 16 
17

Invertebrates sampling 18
At mid-term litter exposure (February 2009), both benthic and interstitial invertebrate 19 assemblages were characterized. Three samples of invertebrates present in the benthic layer 20 were taken in each site using a Surber net sampler (0.375 m², 0.1 mm mesh size). Three 21 samples of interstitial invertebrates were collected using the Bou-Rouch sampler (Bou andRouch, 1967; Bou, 1974 ) through which 10 L of water and sediment were pumped and 23 filtered (0.1 mm mesh size). The samples were fixed with 96% ethanol in the field. In the 24 laboratory, organisms were sorted using a stereomicroscope and identified to species or genus 25 (most Crustaceans and Insect larvae, Tachet et al., 2000) except for Nematoda and 1 Hydracarina (not identified further), and most Diptera (identified to the family level), and 2
counted. 3 4
Microbial biomass 5
After 42 days, the remaining leaf litter from both benthic fine mesh and hyporheic 6 bags were used to study the fungal and the bacterial biomasses. The fungal biomass on leaves 7
was assessed through the content in ergosterol (Gessner & Chauvet, 1993) . Leaf material was 8 lyophilized and weighed to the nearest 0.1 mg, and then lipids were extracted with alkaline 9 methanol heated at 80°C for 30 min. The extracts were purified using solid-phase extraction 10 cartridges (Oasis HLB, 60 mg, 3 cc, Waters, Milford, Massachusetts, USA) and the ergosterol 11 was quantified by high-performance liquid chromatography (procedure slightly modified 12 from Gessner, 2005). The extraction efficiency (89-94%) was determined for each series 13 using controls to which known amounts of ergosterol were added, and was applied to 14 calculate the ergosterol content in leaf litter. 15 Leaf discs were collected and fixed in 4% paraformaldehyde in phosphate-buffered 16 saline (PBS) for 10 h. The fixed samples were subsequently washed twice in PBS and were 17 stored in ethanol and PBS (50 : 50) at 20°C. After storage (2 weeks), the leaf discs were 18 homogenized in 20 mL of 0.1% pyrophosphate in PBS using a sonicator with a 2-mm-19 diameter probe at 50 W for two periods of 60s. All homogenized samples were finally 20 supplemented with the detergent NP-40 (Fluka, Buchs, Switzerland) to a final concentration 21 of 0.01%. Aliquots (10 L) of homogenized samples were stained with the DNA intercalating 22 dye DAPI (200 ng L -1 , Sigma, Buchs, Switzerland) according to Navel et al. (2010) . Slides 23 were mounted with Citifluor solution (Citifluor Ltd, London, U.K.) and the preparations were 24 examined at 1000 × magnification with a microscope fitted for epifluorescence (Nikon 25 Labophot-2, Nikon, Japan). Bacteria from the samples were counted in 20 microscope fields 1 per sample with up to 30 cells per field.. Results were expressed as numbers of bacteria g-1 of 2 sediment dry mass (DM). Conversion into C biomass was then calculated using a coefficient 3 of 4.65 x 10 -12 g C/cell (Sevais & Garnier, 1993). 4 5
Statistical analysis 6
For each river, between-site differences were compared statistically for each physico-7 chemical parameter using the Friedman nonparametric ANOVA method to take the variability 8 between the sampling dates into account. 9
Benthic and hyporheic taxonomic richness and abundances were calculated for all 10 feeding groups, for the sensitive Ephemeroptera, Plecoptera, and Trichoptera taxa (EPT), for 11 the shredders that control the POM degradation, and for organisms associated to fine sediment 12 habitats (i.e. the Oligochaeta). We used the Leaf breakdown rates were determined by nonlinear regression (Petersen and 18
Cummins, 1974). For each type of bag, the mean remaining leaf mass (Ln(x+1) transformed) 19 in sites was analyzed using a mixed-model ANOVA with "river" and "site" (repeated measure) 20 as fixed factors and the number of degree days as covariable, followed by Tukey"s HSD tests 21 for multiple comparisons. All analyses were performed using procedures from Statistica 7.1 22 (StatSoft, 2004 Hyporheic water was much more variable between sites (Table 1) . We observed a 10 significant increase in temperature, dissolved oxygen and pH from upstream to downstream in 11 the Ardières River (all p < 0.016) and a decrease in nitrite concentrations at A2 (χ² = 6.9, p = 12 0.032). In the Morcille River, we observed a significant increase in the dissolved oxygen, the 13 pH and the electrical conductivity from M1 to M3 (all p < 0.05), but a significant decrease in 14 the temperature and the ammonium concentration (p = 0.001 and p = 0.008, respectively). 15 Pesticides were only found in February (14 days after the beginning of the study) at 16 M3 and A3. Four different pesticides were found at relatively low concentrations at M3: 17
and 18
Procymidone (0.1 g.L -1 ). At A3, only Procymidone was measured at low concentrations (0.1 19
Heavy metals were found in all sampling sites, dissolved in water and associated to the 21 sediments (Table 2) The original publication is available at http://www.sciencedirect.com/ doi : 10.1016/j.scitotenv.2011.06.060
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were higher in the Ardières and Fe, Al, Cr were higher in the Morcille. 1 2
Invertebrate communities and microbial biomass 3
In the benthic layer (Table 3) while algivorous species increased (Naidinae) 15
In the hyporheic zone (Table 3) The fungal biomass in both benthic and hyporheic layers (Table 3) the Morcille (all r = 0.68 and p < 0.05) rivers. For a similar position along the up-to down-1 stream gradient (i.e. site 1, 2 or 3), the fungal biomass was much higher in the Ardières River 2 than in the Morcille River, whereas the bacterial biomass did not change either along the up-3 to downstream gradient or between rivers (Table 3) . 4 5
Litter breakdown rates 6
In the benthic layer (Fig. 1) , breakdown rates in coarse mesh bags (k c ) significantly 7 varied between rivers (F 1,65 = 13.69, p < 0.001) and sites (F 4,65 = 8.21, p < 0.001). In the 8
Ardières River, k c was not significantly different between sites (Fig. 1a , all p > 0.241), 9
whereas it significantly decreased with the increasing proportion of vineyard in the Morcille 10 River (Fig. 1b, all The breakdown rates measured in the hyporheic zone (k i , Fig. 3) were very low 22 compared to the benthic rates ( Fig. 1) : k i was divided by 7 compared to the breakdown rates 23 that included shredders activity (the mean ratios between k c and k i were 6.8 ± 2.3 and 7 ± 5 in River probably explains the increase in breakdown rates measured in the fine mesh bags 14 (three times higher at A3 than at A1 or A2). The role played by aquatic fungi in the 15 breakdown process is crucial (Gessner and Chauvet, 1994) for two reasons: they increase the 16 microbial breakdown activity per se, but they also stimulate the feeding activity of shredders 17 (Graça et al., 1993) . This result supports our first prediction of a positive effect of traditional 18 agricultural practices on microbial activities associated with an increase in nitrate 19 concentrations (Table 3) . 20
In the vineyard area, even if toxic concentrations were low during the study period, 21 we observed a strong decrease in the total invertebrate richness, in the sensitive EPT taxa The original publication is available at http://www.sciencedirect.com/ doi : 10.1016/j.scitotenv.2011.06.060
